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1. Introduction 
In this paper, we discuss the topic of the alignment of radio-related measurements and QoE measurements further based on the open issues identified last meeting.
1. Discussion
1. Alignment approach for MDT and QoE
· Radio-related measurement and QoE measurement can be configured simultaneously by OAM for the alignment.
· For alignment of MDT and QoE measurement reporting, OAM may activate/deactivate appropriately
· Whether session start/end time indication needed from the UE for correlation purposes
· FFS on the approach for aligning the MDT and QoE measurements i.e., whether to use a network-based solution (e.g. OAM should activate/deactivate appropriately) or a UE assisted solution (e.g. UE indicates start/stop time of QoE, UE keeps MDT config pending at RRC till session starts)
The following options to align radio-related measurement with QoE measurement have been considered in the previous meetings:
· Option 1 (OAM based alignment): OAM should activate/deactivate appropriately (already agreed)
· Option 2 (gNB based alignment): UE indicates start/stop of QMC to the gNB (application session start, QMC end). Upon receiving the start indication from the UE, the RAN configures the UE with an Immediate MDT configuration
· Option 3 (UE based alignment): UE access stratum keeps MDT configuration pending until the application layer session starts
Observation 1: Start and stop time of QoE measurements are already included by UE APP in the QoE report sent to OAM/MCE as seen from the following clause in TS 26.114:
	The startTime and stopTime attributes identifies the client NTP time when the measurements included in the report were started and stopped. The time is based on the local real-time clock in the client and might not be consistent with the true NTP time. However, assuming that the reporting is done without any extra delay the server can use the stopTime attribute to correct the timestamps if necessary.
Proposal 1: There is no need to include session start/stop indication from the UE access stratum over RRC for aligning legacy QoE and MDT; start/stop time included by UE APP in the QoE report to OAM is sufficient for alignment purposes.
Proposal 2: OAM based alignment approach i.e.  OAM should activate/deactivate QoE/MDT appropriately (e.g., based on startTime/stopTime) is sufficient for aligning radio-related measurements and QoE measurements
Proposal 3: UE based alignment approach i.e., the UE keeps MDT configuration pending at RRC till an application session starts should not be considered as such a “suspend” mechanism at RRC doesn’t exist in the current specifications.
1. Timestamp information
· To enable time alignment between an already ongoing Immediate MDT and a QoE measurement started later, the start time and end time of the QoE measurement, in addition to the Trace Reference and Trace Recording Session ID, needs to be added to the QoE measurement report at the NG-RAN node 
· Whether NG-RAN can include session start and session end time stamp information related to MDT and QoE reports autonomously, using the same clock for MDT and QoE to assist the correlation entity
In light of Observation 1, we have the following proposal
Proposal 4: As UE already includes the session start and end time stamp in the QoE report sent to OAM, NG-RAN need not include the session start/end timestamp in the QoE report sent to MCE to avoid duplicity.
Proposal 5: Make following changes to the previous agreement:
To enable time alignment between an already ongoing Immediate MDT and a QoE measurement started later, the start time and end time of the QoE measurement included in the QoE report can be used, in addition to the Trace Reference and Trace Recording Session ID, needs to be added to the QoE measurement report at the NG-RAN node. 
1. MDT/QMC alignment in split architecture
· MDT/QMC alignment in split architecture scenarios should be considered. FFS on whether any enhancements are needed.
Proposal 6: CU-CP should inform DU and CU-UP (the entities that are performing a portion of the MDT measurements e.g., M5/M7) about the MCE address where the aligned QoE/MDT reports are collected so that it can send the MDT reports to MCE as well (in addition to TCE)
1. Alignment scenarios
· In case of aligned MDT/QMC, 
· (s-based activation) OAM includes Trace Reference and Trace Recording Session Reference of the MDT configuration in the QMC configuration sent to NG-RAN
· (m-based activation) OAM includes Trace Reference of the MDT configuration in the QMC configuration sent to NG-RAN 
· NG-RAN includes Trace Reference and Trace Recording Session Reference in the QoE report sent to MCE
· NG-RAN does NOT include QoE reference in MDT report sent to the TCE
· NG-RAN node does NOT include the Trace Reference and Trace Recording Session Reference of the MDT session in QoE configuration sent to UE (if RAN nodes are responsible for passing the mapping relation between QoE and MDT during mobility)
· Rel-17 NR QMC to support the alignment of MDT and QoE during the following activation scenarios 
· s-based QoE and s-based MDT
· m-based QoE and m-based MDT
· s-based QoE and m-based MDT (FFS)
Whether OAM additionally has to include the QoE reference of the QMC configuration in m-based MDT configuration sent to NG-RAN in order to enable the gNB to select same UEs for MDT and QMC
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	UE1
	UE configured with only m-based MDT

	UE2
	UE configured with m-based MDT and s-based QoE

	UE3
	UE configured with m-based MDT and m-based QoE

	UE4
	UE configured with s-based MDT and m-based QoE

	UE5
	UE configured with only m-based QoE

	UE6
	UE configured with s-based MDT and s-based QoE



If the gNB receives an s-based QMC activation for a UE, the same UE may or may have not been selected for m-based MDT. There is therefore no guarantee that m-based MDT can be performed for the UE, and therefore alignment for s-based QoE and m-based MDT is not always guaranteed. However, it is possible that a UE configured with s-based QoE also meet the requirements of m-based MDT, so the QoE and MDT can be collected at the same time.
Further we also think that we should not change the UE selection process for m-based MDT (i.e., mandate the gNB to select the UE for m-based MDT if it receives an s-based QMC activation) just to support the alignment. 
Proposal 7: Alignment of m-based MDT and m-based QoE can only be achieved for UEs which satisfy the area scope of both MDT and QMC. Alignment can’t be achieved for UEs which don’t satisfy the common area scope.
Proposal 8: Alignment of s-based QoE and m-based MDT is not always guaranteed (as there is no guarantee that a UE configured with s-based QoE also meet the requirements of m-based MDT). Alignment can however be achieved for those UEs which are configured with s-based QoE and also meets the requirements of m-based MDT.
Proposal 9: UE selection process for m-based MDT and m-based QoE should not be impacted for the sake of MDT-QoE alignment, for example, OAM should not include the QoE reference of the QMC configuration in m-based MDT configuration sent to gNB in order to select same UEs for MDT and QMC
1. Other details 
FFS whether and how to achieve alignment in case QoE reporting is paused
Proposal 10: There are no enhancements needed to support alignment between MDT and a paused QoE, for example, UE need NOT report the time elapsed between generating the QoE report and the time of reporting the QoE report i.e., when reporting is resumed

1. Conclusion
Observation 1: Start and stop time of QoE measurements are already included by UE APP in the QoE report sent to OAM/MCE as seen from the following clause in TS 26.114:
	The startTime and stopTime attributes identifies the client NTP time when the measurements included in the report were started and stopped. The time is based on the local real-time clock in the client and might not be consistent with the true NTP time. However, assuming that the reporting is done without any extra delay the server can use the stopTime attribute to correct the timestamps if necessary.
Proposal 1: There is no need to include session start/stop indication from the UE access stratum over RRC for aligning legacy QoE and MDT; start/stop time included by UE APP in the QoE report to OAM is sufficient for alignment purposes.
Proposal 2: OAM based alignment approach i.e.  OAM should activate/deactivate QoE/MDT appropriately (e.g., based on startTime/stopTime) is sufficient for aligning radio-related measurements and QoE measurements
Proposal 3: UE based alignment approach i.e., the UE keeps MDT configuration pending at RRC till an application session starts should not be considered as such a “suspend” mechanism at RRC doesn’t exist in the current specifications.
Proposal 4: As UE already includes the session start and end time stamp in the QoE report sent to OAM, NG-RAN need not include the session start/end timestamp in the QoE report sent to MCE to avoid duplicity.
Proposal 5: Make following changes to the previous agreement:
To enable time alignment between an already ongoing Immediate MDT and a QoE measurement started later, the start time and end time of the QoE measurement included in the QoE report can be used, in addition to the Trace Reference and Trace Recording Session ID, needs to be added to the QoE measurement report at the NG-RAN node. 
Proposal 6: CU-CP should inform DU and CU-UP (the entities that are performing a portion of the MDT measurements e.g., M5/M7) about the MCE address where the aligned QoE/MDT reports are collected so that it can send the MDT reports to MCE as well (in addition to TCE)
Proposal 7: Alignment of m-based MDT and m-based QoE can only be achieved for UEs which satisfy the area scope of both MDT and QMC. Alignment can’t be achieved for UEs which don’t satisfy the common area scope.
Proposal 8: Alignment of s-based QoE and m-based MDT is not always guaranteed (as there is no guarantee that a UE configured with s-based QoE also meet the requirements of m-based MDT). Alignment can however be achieved for those UEs which are configured with s-based QoE and also meets the requirements of m-based MDT.
Proposal 9: UE selection process for m-based MDT and m-based QoE should not be impacted for the sake of MDT-QoE alignment, for example, OAM should not include the QoE reference of the QMC configuration in m-based MDT configuration sent to gNB in order to select same UEs for MDT and QMC
Proposal 10: There are no enhancements needed to support alignment between MDT and a paused QoE, for example, UE need NOT report the time elapsed between generating the QoE report and the time of reporting the QoE report i.e., when reporting is resumed
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